SYNOPSIS The fine structure is illustrated of plasma cells containing Russell bodies. The material is from chronic inflammatory cell infiltrates in human gastric mucosa and thyroid glands in Graves' disease and Hashimoto's thyroiditis. It is noted that the Russell bodies lie in distended cisternae of rough endoplasmic reticulum and are easily distinguished from less electron-dense 'secretory granules' covered by a smooth membrane that are situated in the Golgi complex.
Plasma cells containing Russell bodies have been noted by light microscopy in chronic infections and granulomata, in normal intestinal mucosa, in chronic inflammatory cell infiltrates associated with malignant tumours, and in plasmacytomas (Pearse, 1949) . The bodies give a positive periodicacid Schiff (PAS) staining reaction (Pearse, 1949) . They have been observed in the spleen and lymph nodes of mice given repeated intravenous injections of organisms or foreign proteins (White, 1954; Humphrey and White, 1964) . Electron micrographs of plasma cells containing Russell bodies have been recorded in experimental animals (Stoeckenius, 1957; Thiery, 1958; Movat and Fernando, 1962) and in biopsies of human gingiva and gastric mucosa (Rifkind, Osserman, Hsu, and Morgan, 1962; Welsh, 1962) andscleroma (Friedmann, 1966) . In both animal and human material it was noted in all cases that the bodies were situated in distended cisternae of rough endoplasmic reticulum.
During the electron microscopic examination of chronic inflammatory cell infiltrates in surgical material from gastric mucosa in chronic gastritis and thyroid in hyperthyroidism and Hashimoto's thyroiditis we have observed occasional plasma cells with intracytoplasmic electron-dense bodies lying within the rough endoplasmic reticulum.
The bodies vary in diameter from 0-2 to 1-5 microns. Light microscopy of serial sections, Received for publication 9 February 1970. 0 3,u thick, stained with toluidine blue, from the same material as that used for electron microscopy show unequivocal intercellular and intracellular Russell bodies.
Material, Methods, and Finings
The electron micrographs (Figs. 1-5) illustrate plasma cells containing these bodies as they occurred in some examples of human immunological reactions, including autoimmune disease.
In all cases the material was freshly fixed in 2-5 % phosphate-buffered glutaraldehyde, pH 7-4, at 4°C, postfixed in Palade's 1 % osmium textroxide, dehydrated, and embedded in Araldite. Sections were stained with uranyl acetate and examined with an AEI-EM6B electron microscope.
Discussion
Plasma cells secrete immunoglobulin whose freshly synthesized protein appears as slightly electron-dense flocculent material in the lumen ofthe rough endoplasmic reticulum. The immunoglobulin nature of this material was confirmed by Rifkin et al (1962) using a ferritin conjugated Ultrastructure ofplasma cells containing Russell bodies in human stomach and thyroid antibody technique and by Leduc, Avrameas, and Bouteille (1968) using a horseradish peroxidase technique. Slightly more electron-dense material, the small 'secretory granules' (Ham, 1965) , is seen in the Golgi apparatus (Fig. 4) . Movat and Fernando (1962) identified secretory 'globules' in the Golgi apparatus in electron micrographs and found them to stain particularly well with silver methenamine after periodic acid oxidation. The Russell bodies are much more electron dense than the secretory granules, are larger, and do not fill thelumen ofrough endoplasmic reticulum (Fig. 1) (Ham, 1965) that in the synthesis of glycoproteins the carbohydrate moiety is added in the Golgi apparatus to protein shuttled there after synthesis in cisternae of the rough endoplasmic reticulum. The secretion thus formed is transported via secretory vacuoles to the plasma membrane where it is liberated by reverse pinocytosis. The presence therefore of glycoprotein in the form of Russell bodies within rough endoplasmic reticulum suggests either a reversal of direction of flow from the Golgi apparatus or that carbohydrate has been added within the rough endoplasmic reticulum. In either case the finding appears to indicate a functional disturbance of plasma cells associated with prolonged or hyperactive secretion of immunoglobulin.
